Pituitary adenylate cyclase-activating polypeptide (PACAP) regulation of sympathetic neuron neuropeptide Y and catecholamine expression.
Two forms of pituitary adenylate cyclase-activating polypeptide (PACAP), the 38- and 27-amino-acid forms (PACAP38 and PACAP27, respectively), which share amino acid sequence homology with vasoactive intestinal peptide (VIP), were evaluated for their abilities to regulate sympathetic neuron catecholamine and neuropeptide Y (NPY) expression. PACAP38 and PACAP27 potently and efficaciously stimulated NPY and catecholamine secretion in primary cultured superior cervical ganglion (SCG) neurons; 100- to 1,000-fold higher concentrations of VIP were required to modulate secretion, suggesting that SCG neurons express the PACAP-selective type I receptor. PACAP38 elicited a sustained seven- to ninefold increase in the rate of NPY secretion and threefold stimulation in the rate of catecholamine release. PACAP38 and PACAP27 produced parallel neuronal NPY and catecholamine release, but cellular levels of NPY and catecholamines were differentially regulated. Sympathetic neuron NPY content was decreased, whereas cellular total catecholamine levels were elevated by the PACAP peptides; total NPY and catecholamine levels (secreted plus cellular content) were increased. In concert with the increased total peptide and transmitter production, pro-NPY and tyrosine hydroxylase mRNA levels were elevated. Furthermore, PACAP38 was more efficacious than PACAP27 in regulating pro-NPY and tyrosine hydroxylase mRNA. SCG neuronal expression of mRNA encoding the type I PACAP receptor further supported the studies demonstrating that sympathetic neuronal levels of NPY and catecholamine content and secretion and mRNA are differentially regulated by the PACAP peptides.